Objective: The purpose of this study was to analyze the factors that influence of the time between birth and the beginning of breastfeeding, especially at the moment of the rapid HIV test results at hospital admission for delivery. Methods: Cohort study of 932 pregnant women who underwent rapid HIV test admitted in the hospital for delivery in Baby-Friendly Hospitals. The survival curves of time from birth to the first feeding were estimated by the Kaplan---Meier method and the joint effect of independent variables by the Cox model with a hierarchical analysis. As the survival curves were not homogeneous among the five hospitals, hindering the principle of proportionality of risks, the data were divided into two groups according to the median time of onset of breastfeeding at birth in women undergoing rapid HIV testing. Results: Hospitals with median time to breastfeeding onset at birth of up to 60 min were considered as early breastfeeding onset and those with higher medians were considered as late breastfeeding onset at birth. Risk factors common to hospitals considered to be with early and late breastfeeding onset at birth were: cesarean section (RR = 1.75 [95% CI: 1.38---2.22]; RR = 3.83 [95% CI: 3.03---4.85]) and rapid test result after birth (RR = 1.45 [95% CI: 1.12---1.89]; RR = 1.65 [95% CI: 1.35---2.02]), respectively; and hospitals with late onset: starting prenatal care in the third trimester (RR = 1.86 [95% CI: 1.16---2.97]).
Introduction
Breastfeeding at birth is essential to establish mother---baby bonding and contributes to the continuation of breastfeeding and the reduction of neonatal mortality. 1, 2 Newborns are more responsive to the mother's smell, touch, and warmth; when the skin-to-skin contact is initiated soon after birth, the newborn has the capacity to seek out the nipple---areola region and latch on during the first hour of life. Three to four hours after birth, newborns enter the sleep phase, which complicates the onset of breastfeeding. 3 The Baby-Friendly Hospital Initiative (BFHI) recommends ''putting babies in direct contact with the mother immediately after birth for at least an hour and encourage the mother to verify whether the baby is ready to be breastfed and offer help if necessary'' as the Step 4 of the ''Ten Steps to Successful Breastfeeding''. 4 There are situations, however, when breastfeeding should not be practiced. In Brazil, breastfeeding by human immunodeficiency virus (HIV)-infected mothers is contraindicated due to the risk of vertical transmission through breast milk. 5 However, the Ministry of Health (MOH) recommends that health professionals should not prohibit breastfeeding to mothers who, although submitted to the anti-HIV test, do not have the result available, as the contraindication should be based on an HIV-reagent test, stressing that it is the responsibility of the service to establish the logistics so that the result is available in a timely manner. 6 With this purpose, the MOH has regularized rapid HIV tests in hospitals for pregnant women not tested for HIV during prenatal care, in time for establishing vertical transmission prophylactic measures. 7 Additionally, since 2006 the MOH has recommended repeating anti-HIV serology, with the pregnant woman's consent, near the 38th week of pregnancy 8 whenever possible. Thus, rapid HIV tests are currently often requested in maternity wards, but often without following any criteria or standards, even for women who already had a diagnosis at the last trimester of pregnancy. This increased demand for rapid tests and the professionals' work overload has hindered how promptly results are obtained. 9 Therefore, this study aimed to analyze the factors associated with the period between birth and the onset of breastfeeding in mothers submitted to rapid HIV test at hospital admission for delivery, especially at the moment of the rapid HIV test results.
Methods
This was a cohort study, whose initial event was delivery and whose outcome was the onset of breastfeeding. The database from the research ''Gender, Power and Citizenship: is the woman a subject in decision-making regarding breastfeeding at birth when HIV status is unknown to the service?'' 10 was used. The target population of the study was all women submitted to rapid HIV test at hospital admission for delivery in the five Baby-Friendly hospitals belonging to the High-Risk Pregnancy System in the city of Rio de Janeiro between September 11 and December 11, 2006 .
The pilot study was performed in two hospitals of the High-Risk Pregnancy System in the same city, which had agreed to become Baby-Friendly hospitals. The study indicated a prevalence of non-breastfeeding at birth of 50% among seronegative women submitted to the rapid HIV test. Based on this parameter, a sample of 700 mothers was estimated, with a statistical power of 99% and 95% confidence level.
Women included in the study were those submitted to rapid HIV test at delivery, whose children were born alive and remained in rooming-in care. The women excluded from the study were those whose infants were born with 5-min Apgar value <7 (critically low state of vitality), who were referred to the intensive care unit (ICU; or neonatal ICU [NICU]) when the mother was referred to the ICU or showed HIV seropositivity.
The interviews were performed by nurses or nursing students trained and supervised weekly by a researcher, after the informed consent had been signed, which contained details of the research and ensured confidentiality of information. The project was approved by the Health Secretariat Ethics Committee of Rio de Janeiro (Statement 82A of 31/07/2006).
A daily survey was carried out in the laboratory of each hospital to identify the pregnant women submitted to rapid HIV test and the name of these women was transcribed to a data collection form. The form was compared daily with the list of rooming-in admissions, the chart was checked, delivery data were entered into a daily plan, and eligible mothers were interviewed. The interviews were performed using a structured questionnaire, administered at least 2 h after the child's birth. If during the interview the newborn had not been breastfed yet, the interviewer returned to interview that mother again at the end of the day to collect data on the time between birth and the first feeding.
The study endpoint was obtained through the question ''How long after birth was your baby breastfed for the first time?'', and in an attempt to improve the mother's answer accuracy, it was sought to make her recall the time of this event based on the schedule of hospital routines. The answer was given in hours and minutes, and the first breastfeeding was considered as the moment of contact between the baby's mouth and the mother's nipple---areola region, with either the occurrence of suction or licking.
The variables were organized in a hierarchical model, with socioeconomic and demographic (distal), reproductive and prenatal care (intermediate), and hospital characteristics (proximal). The distal variables were age, educational level, ethnicity, marital status, maternal employment, and income. Finally, the proximal variables were: hospital; type of delivery; gender of the baby; mother wanted to breastfeed; professional heard what the mother had to say about her and the infant; mother knew about performing rapid HIV test at the hospital; mother received explanation about the test; mother received the test result; and moment when the mother knew the test result.
Survival analysis 11 was used, in which time zero was birth and the first feeding was the final event. The analysis considered the mothers that started breastfeeding within the first 24 h. Cases where the follow-up until the outcome was not possible and those in which the occurrence of start of breast-feeding time was more than 24 h were omitted.
Survival curves, overall and by stratum, estimated by the nonparametric Kaplan---Meier method, 12 were used as an exploratory tool in the univariate analysis.
It was observed that survival curves were not homogenous in the five hospitals, affecting the principle of risk proportionality. Therefore, it was decided to divide the data into two groups, according to the median time to onset of breastfeeding at birth: hospitals with median time of up to 60 min were considered as early onset of breastfeeding at birth and those with higher median time were considered as late onset of breastfeeding at birth.
After the initial analysis, the variables that showed statistical significance of 10% at the Peto test 12 or epidemiological significance test were considered for construction of the hierarchical model. The Wald test was used to compare the different Cox regression models. The R 2 of the saturated model was used to evaluate the quality of adjustment, based on the proportion of explained variance.
In the hierarchical modeling, the block of variables in the distal level was introduced. Variables with statistical significance at the 10% level were kept in the model and incorporated into the analysis of the intermediate block.
The same procedure was repeated for the analysis of the proximal block variables, resulting in a final model with three levels. 13, 14 The Schoenfeld and Martingale tests 12 were applied to the analysis of residues. The database was built using Epi Info (Epi Info TM Centers for Disease Control and Prevention, GA, USA) software and the statistical modeling, charts, and residue analysis were performed using the R statistical package 15 (R Core Team (2012). R: a language and environment for statistical computing. Vienna, Austria).
Results
During the study period there were 4895 births in selected hospitals and 1396 (28.5%) women underwent rapid HIV test. Of these, 322 women were excluded due to the presence of criteria that could impair or prevent breastfeeding at birth. Of the 1074 eligible women, 42 refused to participate (3.9%) and there was loss of 77 (7.2%) due to early discharge or other reasons. It was not possible to obtain the time until the first feeding in 23 mothers (2.1%), thus totaling 932 women for the analysis. Of these, 27 cases were omitted, who had time until onset of breastfeeding longer than 24 h, and thus the number of events was restricted to 905. The median time until the onset of breastfeeding was 90 min (95% CI: 63---120), with a probability of 48% to breastfeed within the first hour after delivery.
The median time to the onset of breastfeeding for white mothers (60 min; 95% CI: 40---65), with 1 ---4 years of schooling (60 min; 95% CI: 36---120) and maternal income >1 minimum wage (60 min; IC 95%: 40---110) was lower than their corresponding matches, with statistical significance in the Peto Test (p < 0.001, p = 0.046, p = 0.089, respectively). Maternal age showed no statistical significance when analyzed by categories in the Kaplan---Meier test (p = 0.313), but it did when analyzed continuously (p = 0.049), and showed a linear association with time when a spline was performed, with a p-value of the linearity of p = 0.051, vs. p = 0.470 in the non-linear association.
The prenatal variables did not show survival curves with a statistically significant difference in the Peto test, but in relation to hospital variables, the following factors postponed the start of breastfeeding: hospital length of stay (p < 0.001); mother knew about the performance of the rapid HIV test (120 min; 95% CI: 90---135); mother received explanation about the test (120 min; 95% CI: 105---180); mother knew the test result (180 min; 95% CI: 120---210); mother knew the test result after delivery (240 min; 95% CI: 180---348); mother was submitted to a cesarean section (110 min; 95% CI: 120---360); mother did not want to put the baby at the breast at birth (120 min; 95% CI: 95---174); and mother reported that the hospital staff had not listened to her (136 min; 95% CI: 110---189).
In the survival curves stratified by hospital, as shown in Fig. 1 , it is seen that the time until the first feeding showed distinct patterns. Hospitals 2, 3, and 4 had an early onset of breastfeeding at birth in the case of women submitted to the rapid HIV test, whereas hospitals 1 and 5 had a late onset of breastfeeding, leading to the division of the database according to the median time. The median time was analyzed for these two groups of hospitals (Table 1) .
For hospitals with late onset of breastfeeding at birth the median time was 375 min. In hospitals with early onset of breastfeeding the median time was 30 min, representing a period more than 10-fold shorter. Based on the univariate analysis using the Kaplan---Meier method and epidemiological criteria, variables were analyzed using the proposed hierarchical model. Model 3, after adjustment by the hierarchical model of factors related to the time of breastfeeding start in hospitals with early onset of breastfeeding, had a covariance explanation power of 14.5%.
In this sense, factors that postponed the start of breastfeeding were: starting prenatal care in the third quarter; knowledge after delivery of the result of the rapid HIV test in the hospital; and cesarean delivery.
In the hierarchical model for hospitals with late onset of breastfeeding, when the proximal level variables were introduced, the variables in the distal level lost statistical significance and, therefore, their effect appeared to be mediated by the variables in that level ( Table 2) .
In the final model for hospitals with late onset of breastfeeding at birth, factors that negatively interfered with the outcome were: having received the result of the rapid test performed in the maternity after birth; and cesarean delivery. The inclusion of variables in the proximal level improved the model fit by 30% (Table 3) .
Risk factors for the outcome in hospitals with early onset of breastfeeding at birth were: starting prenatal care in the third trimester; moment of rapid test result after delivery; and cesarean delivery. For hospitals with late onset of breastfeeding the risk factors were: moment of rapid test result after delivery; and cesarean delivery. 
Discussion
The variable ''moment of anti-HIV rapid test result after delivery'' showed similar consistency and magnitude in both models, regardless of the hospital characteristic of early or late onset of breastfeeding at birth. This fact shows the delay in the test result has similar impact and same-intensity influence on breastfeeding postponement at birth. In a study that dichotomized breastfeeding onset (first hour of life and after the first hour), not knowing whether the rapid HIV test was performed at the hospital and not knowing the results also showed to be factors that delayed breastfeeding at birth. 9 In a recently published systematic review, 15 it was observed that the only study that investigated the rapid HIV test in relation to breastfeeding is the result of the same database that gave origin to this article.
Cesarean delivery was negatively associated with the onset of breastfeeding and, thus, persisted as a barrier to breastfeeding at birth. 16---18 Some authors consider cesarean section a risk factor for the continuation of breastfeeding at one and 3 months after birth. 19 The median time to onset of breastfeeding in vaginal birth was 60 min, and for cesarean section, the median time was 210 min. According to hospital conduct, the median time to the onset of breastfeeding for a vaginal delivery in hospitals with early onset is 30 min, whereas in hospitals with late onset of breastfeeding this time is 240 min, an 8-fold longer period.
The median time to the first feeding for cesarean delivery also showed differences by hospital conduct. In hospitals with late onset, the median was 924 min and in hospitals with early onset, the median was 50 min, an almost 18-fold shorter period.
The variable ''intention to breastfeed in the delivery room'' was significantly associated with the outcome only in hospitals with early onset of breastfeeding at birth, suggesting that the mother's decision to breastfeed is weakened even in Baby-Friendly Hospitals, where the lack of staff awareness still persists in the autonomy of the woman regarding the hospital institution.
Based on the final models, it was verified that there are common factors, regardless of the pattern of median time until the onset of breastfeeding, such as the moment of the rapid test result and the type of delivery.
In hospitals with late onset of breastfeeding, the analyses suggest that almost 30% of the time variation is predictable by hospital variables. In hospitals with early onset of breastfeeding at birth, a small portion of data variability is explained by the model (R 2 = 0.145), but the proximal variables still showed greater weight regarding the outcome. Residual analysis of the final models showed good fit of the models.
In hospitals with early onset of breastfeeding, 74% of women were able to start breastfeeding within the newborn's first hour of life, whereas in hospitals with late onset, only 15% started breastfeeding within 1 h of birth. Therefore, the postponement of the onset of breastfeeding becomes evident as established practice, even in Baby-Friendly Hospitals, and hospital protocols are described in the literature as a barrier to the onset of breastfeeding. 20 In spite of the characteristics of these hospitals, which in essence are breastfeeding supporters, the postponement of breastfeeding is supported by knowledge not reported in the literature. Thus, although they are Baby-Friendly Hospitals, they can be classified as having early-or late-onset of breastfeeding at birth.
The study has limitations, as it was not possible to analyze factors that, according to a systematic review on the theme, 15 can influence the onset of breastfeeding, such as: area of residence, information on breastfeeding during prenatal care, home birth, and prematurity. Moreover, as all assessed mothers were submitted to the rapid test, it was not possible to investigate the influence of the test alone, which would add more information to the analysis.
Despite these limitations, this study is an important tool to improve vertical transmission prevention strategies and the Baby-Friendly Hospital Initiative, as well as humanization strategies in care and the establishment of these policies.
The only prenatal care variable associated with the time to onset of breastfeeding was the beginning of prenatal care in the third trimester, in hospitals with early onset of breastfeeding at birth. Women who started a late prenatal appear to constitute a risk clientele for the practice of breastfeeding, even in hospitals with practices that promote early onset of breastfeeding. Therefore, it can be observed that greater efforts are needed to carry out good-quality prenatal care, with early identification of pregnant women and a more thorough assessment for cesarean delivery.
It is crucial to define standards regarding the practice of breastfeeding for unknown HIV status, counseling practices and consent, and definition of responsibilities for providing results in a timely manner.
A more recent study conducted in 15 maternity hospitals in Rio de Janeiro in 2009 showed that the proportion of mothers submitted to the rapid test when admitted at the hospital for delivery was still high, and that not knowing the results of the HIV testing before delivery increased by more than 2-fold the chance of late onset of breastfeeding, 21 showing that this scenario has not shown a positive evolution with time.
After the implementation of the Baby-Friendly Hospital Initiative, there were significant advances in breastfeeding practices. Thus, the proposed challenge is the establishment of guarantees to evaluate interventions that may be related to the postponement of breastfeeding, such as inadequate operationalization of the rapid HIV test.
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